Purpose: This paper reports the procedure used to close a late oroantral fistula using rotating flaps of the pedicled buccal fat pad.
Introduction
Oroantral communications (OAC) are common surgical complications of dental procedures (1, 2) . An oroantral fistula is a pathological condition in which the oral and antral cavities have a permanent communication by means of a fibrous conjunctive tissue fistula coated by epithelium (3) . OACs 2 mm in diameter or smaller are likely to close spontaneously, without the need for surgical intervention. However, OACs 3 mm in diameter or larger, or OACs associated with maxillary or periodontal inflammation, may persist (4) , and surgical closure is recommended. Several techniques have been used for OAC resolution, such as the use of mucoperiosteal flaps (vestibular, palatine, lingual or combined), bone grafts (5), or buccal fat pad grafts (Bichat ball) (6, 7) . The buccal fat pad is made up of a central adipose mass with four extensions (buccal, pterygoid, superficial and deep temporal), with a 10-mL volume and a thickness of 6 mm (8). The buccal fat pad is surrounded by a thin fibrous capsule (5) . Blood supply is provided by the vestibular and deep branches of the maxillary artery, the transverse facial branches of the superficial temporal artery and branches of the facial artery (6, 8) . The buccal fat pad structure can be used in the correction of several oral defects, such as fistulas and oroantral communications (5,7); in reconstruction after tumor resection (6); in rehabilitation of cleft patients (9); in aesthetic corrections of the face; and in implant-graft coating (10) . The scope of defects that can be treated using the pedicled buccal fat pad flap varies according to the patient's morphology, as this structure varies in dimension from one individual to another. Oral defect closure using the buccal fat pad has been increasingly employed because it is a fast surgical procedure, is relatively easy to perform, has a high success rate (11) , and is able to cover defects of up to 60×50 mm (12, 13) . The aim of this paper was to report a clinical case of late closure of an oroantral fistula using a rotating pedicled buccal fat pad flap.
Description of the case
A 66-year-old male patient with leukoderma, in good general health, presented with an extensive oroantral communication in the right premolar and molar area in the maxilla. There were no clinical signs of a sinus condition. The patient's chief complaint was liquid outflow through his nose and food inflow through the communication after tooth extraction in the area. Clinical examination revealed an approximately 10-mm fistula linking the oral cavity to the maxillary sinus, with no pus or systemic inflammatory signs (Fig. 1A) . A Water's radiographic image confirmed the clinical findings of an oral fistula with no maxillary sinus condition. The patient was instructed to irrigate the maxillary sinus with a 9% saline solution daily over a three-day period before surgery. A surgical outpatient procedure was performed with local anesthetic consisting of 2% mepivacaine and 1:100,000 adrenaline. The surgical procedure (Fig. 1B) consisted of a circular incision on the fistula's border to free the mucosa from the bone tissue to allow the closing of the borders by means of an absorbable 4-0 catgut suture, internally sealing the communication (Fig. 1C) . A linear incision on the border was divulsed to allow the incision of the periosteum and to give access to the buccal fat pad. The buccal fat pad was dragged into the fistula site so that the latter was completely covered (Fig. 1D ), then sutured with simple 4-0 silk thread stitches, without tension (Fig. 1E) . The suture was removed after a 15-day postoperative period without complications; the patient presented an advanced proliferation of epithelial tissue of the mucosa on the fat tissue. Thirty days after surgery, the healing of the wound and the complete closure of the defect, which was completely epithelialized, could be noted (Fig. 1F) .
Discussion
Detailed clinical and radiographic exams in the postoperative period are of utmost importance in surgical planning of cases in which there is a possibility of oroantral communication occurrence; these data allow the surgeon to perform the procedure with greater care and planning, should communication occur as a postoperative complication. OACs have various etiologies, one of the most frequent of which is exodonty of the maxillary posterior teeth -the cause of the communication described in this clinical case. OACs must be treated as soon as possible to avoid sinus conditions, which can prevent the treatment of the lesion and the resolution of the case. Treatment of OACs identified in their early stages is based on a surgical procedure that provides adequate communication closure and the correct patient instructions to avoiding changes in pressure in the upper airways during the recovery period (14) . In cases when OAC is identified later, the initial procedure should be the analysis of the maxillary sinus to determine if there is a sinus condition associated with the communication. In this case, the infection must be resolved before any surgical procedure for OAC closure is undertaken, and sinus irrigation plus systemic antibiotic therapy should be used. The buccal flap technique can be satisfactorily employed in the treatment of small and medium-sized communications, but its use is restricted to conditions when the defect has been dislocated to the palatine area due to a greater buccal loss, which requires a greater flap sliding. The rotation of the palatal flap can be used to solve important communications without harming the vestibular sulcus, although this procedure creates great morbidity due to the open area it creates in the palate. This open area demands a long postoperative care period, generating great discomfort to the patient. Pedicled buccal fat pad flaps have been recommended for the closure of fistulas and communications of varied sizes and locations; the use of pedicled buccal fat pad flaps has also been employed in the resolution of unsuccessful surgical cases in which lesions have developed. Among the advantages of this technique are the low morbidity rate, maintenance of the vestibular sulcus depth, its high applicability, the low incidence of failure, and the good flap vascularization and size (7, 15) . According to Hanazana (7), when fat tissue is exposed to the oral environment, it becomes epithelialized and is gradually replaced by fibrous conjunctive tissue within a 30-40-day postoperative period, without any functional damage to the treated site. The use of the pedicled buccal fat pad flap technique in the resolution of the case described here was due to the lesion location on the vestibular sulcus of the right maxillary alveolar bone, which prevented the palatal rotating flap technique from being used, as this would demand a very large flap to cover the fistula. The location also explains the non-use of the buccal flap sliding technique, which would cause vestibular sulcus depth loss. A factor considered in choosing the postoperative technique was the large communication size, which made the other previously mentioned techniques less suitable and favored the use of the buccal fat pad as a pedicled graft source for the lesion resolution. The surgery was performed without intercurrences, and the lesion was coated by the graft with no difficulties. Discomfort during the recovery period was not reported by the patient, who was referred to dental prosthetic rehabilitation 30 days after surgery. In the case reported, the pedicled buccal fat pad graft proved to be an easy, efficient and safe alternative for the immediate closure of the oroantral fistula, allowing the resolution of the defect without generating sequelae or excessive postoperative discomfort to the patient. The exposed fat tissue underwent a coating process by the normal surrounding mucosa in a short time in the postoperative period, resulting in the total regeneration of the treated area.
